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DETAILED ACTION 
Election/Restrictions 

Applicant's election with traverse of Group I, the species of claim 9, in the reply filed on 
September 30, 2005 is acknowledged. The traversal is on the ground(s) that burden has not been 
established by the examiner. This is not found persuasive, as the Examiner set forth a prima 
facie case of burden in the requirement (see, e.g. top of page 6, Restriction 9/7/05), and 
Applicant provides no evidence that the restriction was improper. 

Because applicant did not distinctly and specifically point out the supposed errors in the 
restriction requirement, the election has been treated as an election without traverse (MPEP 
§ 818.03(a)). 

The requirement is still deemed proper and is therefore made FINAL. 

The examiner has found the elected species, the indotricarbocyanine dye of claim 9, 
being formula (V), free of the art. The examiner extended the search to the species embraced by 
formulae (II), (III), (VI), (VIII) and (IX), which are embodied in claims 6, 7, 10, 12 and 13. The 
species of claims 6, 7, 10, 12 and 13 have also been found to be free of the art. 

The examiner extended the search to the species of claims 18 and 19, corresponding to 
formulae (XIV) and (XV). 

Claims 2, 3, 5, 8, 11, 14-17 and 20-34 are withdrawn from further consideration pursuant 
to 37 CFR 1.142(b) as being drawn to a nonelected invention and/or species, there being no 
allowable generic or linking claim. Election was made without traverse in the reply filed on 
September 30, 2005. 

Claims 1, 4, 6, 7, 9, 10, 12, 13, 18 and 19 have been examined on the merits. 
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Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12 : 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-24 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Please note, in the interest of compact prosecution and for Applicant's benefit, 
claims 2, 3, 5, 8, 11, 14-17 and 20-24 have been included in this rejection. This inclusion does 
not imply or suggest that the claims have been examined with regards to the prior art. 

Claims 1, 2 and 6-24 recite, "Indotricarbocyanine dye ... and salts and solvates of this 
compound." It is unclear whether Applicant is claiming the combination of all three elements, or 
whether Applicant is intending to claim each individually (i.e.- "or salts or solvates"), and thus 
the claims are indefinite. 

Claim 1 recites the substructure: " \ , where X is depicted as being bonded 
to two methyl groups, as the image is a 'line' depiction of the compound, however X is defined 
as being "O, S or C that is substituted in two places" with an alkyl species. It is unclear from the 
structure how X is C or O or S, as the valence for any atom selected is violated. Assuming the 
limitation "that is substituted. . ." only applies to C and not O or S, carbon is hexavalent and O 
and S are each tetravalent. For these reasons, the claims are unclear and indefinite. It is noted 
that the valence of the indole nitrogen is missing the charge (+1), as identified in dependent 
claims. 
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Claim 5 recites the limitation "R 5 is COOH or NH 2 n . There is insufficient antecedent 
basis for this limitation in the claim. Claim 1 does not allow for R 5 to be either species. 

o 




Claims 18-21 and 24 recite the substructure: 9 , which lacks antecedent 

basis. The ethylene bridge, specifically, is not allowed as the substructure of formula (I): 




\ , where Z is 1 and R 5 is (generically) -C(O)- or -NH-, and between Z and R5 is a 
methylene bridge- not an ethylene bridge. Because the species depend from claim 1, the 
examiner has interpreted claim 1 as allowing for the methylene bridge. 

There is insufficient antecedent basis for this limitation in the claim. 

XX 

Claims 1 8-21 and 24 recite the substructure: , and lack antecedent basis 

because claim 1 recites, "... in which R$ and R7 are CH or are connected to a hexyl ring by a C3- 
alkyl. . .", which does not provide support for R<$ and R7 being taken together with the sp 2 carbon 
between the and R 7 (and bonded through a C 3 -alkyl) to form a hexenyl ring. Claim 1, as 
currently recited, indicates that the cyclohexyl group (or groups) is pendant groups from R 5 
and/or R6 or that R5 and R$ are connected to a shared cyclohexyl, which is not part of the 
backbone. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action : 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 4, 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
FLANAGAN (PTO-1449, 10/1/04) in view of ACHILEFU (US Patent 6,733,744 Bl), 
ALFHEIM (US Patent 6,498,945 Bl), MIWA (WO 00/16810. PTO-1449, 10/1/04), CHOREV 
(US Patent 5,242,680), ZAHEER (PTO-1449, 10/1/04), ROSENBLATT (M. Chorev, et al. Int. J. 
Peptide Protein. Res. (1992) 40, pages 445-455) and BROWN (R.D. Brown and K.S. Matthews. 
J. Biol. Chem. (1979) 254(12), pages 5128-5134). 

The instant claims are drawn to fluorescent probes with the structures of the two species: 
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Achilefu teaches the compound: 




, where n is 1-3, 



X 7 is H or OH and Y 7 is H, S0 3 \ COOH, CH 2 COOH, or CH 2 OH (Figure 5). Achilefu teaches 
the reaction with a R-OH moiety to form an adduct (replacement of the reactive CI). 



(1 st compound, top of page 102), and that "An increase in the number of sulfonic acid groupjs] in 
a molecule or conversion to a sodium salt resulted in striking reduction of acute toxicity." (page 



Brown is relied upon for the teachings that maleimides are selectively reactive towards 
sulfhydryl groups on proteins, e.g. cysteine, and are used for labeling proteins with fluorescent 
probes (e.g. page 5128). 

Chorev teaches that, "The Bolton-Hunter reagent acylates predominantly primary e- 
amino functions of lysine residues and to a lesser extent N-terminal a-amino functions" (column 



Alfheim teaches the compound: 




(column 89). 




S0 3 N a 



Miwa teaches the compound: 



84). 
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1, lines 59-62) and, "Furthermore, the susceptibility of the N-succinimidyl ester in the Bolton- 
Hunter reagent to hydrolysis limits its shelf-life and calls for introduction of large molar excess 
of substrate to achieve efficient incorporations" (column 2, lines 1-4) and that acylation of 
histidine and tyrosines may occur under 'forcing conditions' (column 2, lines 5-10). 

Chorev teaches that the maleimido has high specificity towards sulfhydryl and forms a 
stable thio-ether bond and sulfhydryl has high reactivity towards maleimido moieties (column 2, 
lines 12-30). 




The maleimido ligand of Chorev is generically: 



(column 2), 



where R can be (CH 2 )n-NHCO-(CH 2 ) m and R 2 can be H, n and m are each 0-2. 



o 



Chorev further teaches the compound: 





fl 
o 



and the reaction of 



VII 



(column 5) with the succinimidyl ester 



o 



o 

II 





o 



to form the compound: 



o 
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Compound (VII) is synthesized from the reaction: 

o 
I! 

H;N-(CH 2 fc-K H-»Boc 
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o 
il 



o 

a 

o 



Rosenblatt and Chorev both teach the reactivity of the maleimido towards sulfhydryl 
groups (e.g. Rosenblatt at page 446, Scheme 1; Chorev at columns 5 and 7). [It is noted that the 
disclosure of Chorev and the teachings of Rosenblatt are of an overlapping scope, as Chorev is 
the primary author of Rosenblatt]. 



L = 



Flanagan teaches the compound: ^ 
page 751). 




SOP 



(Figure 1, 




Zaheer teaches the compound: (Figure 1 , page 

357) and the reaction of the succinimidyl ester with a variety of compounds of the generic NH2- 
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R' (primary amine compounds) to generate compounds of the formula: 




(figure 1). 

The differences between that which is claimed, and that which is taught in the prior art is 
that while Zaheer teaches the core structure, Zaheer does not teach the R' being reacted to form 
the maleimide or the SO3 groups linked to the indole nitrogen through butyl groups, and that 
while Flanagan teaches the core structure, Flanagan does not teach the additional SO3 groups on 
the indole ring or the reaction to form the maleimide. 

Alfheim teaches the core structure, but does not teach the specific linker, e.g. the 
maleimide linker of Chorev (or Rosenblatt). Achilefu teaches the core structure, but does not 
teach the phenol linker-maleimide structure. 

Additionally, the difference between Chorev and that which is claimed is that Chorev 
teaches the phenol maleimide compound that shares a significant structural element with that of 
Flanagan and Zaheer and that it is used in labeling proteins, Chorev does not teach it attached to 
the instantly claimed fluorescent dye core structure. 

It would have been obvious to one of skill in the art at the time of the invention to have 
made the instantly claimed compounds and the compound variants where R5 is CONH-R8-R9 and 
R 8 is C2-C13 alkyl and R 9 is maleimide for the benefit of making a fluorescent dye that is 
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selectively reactive towards sulfhydryl groups which has low toxicity and is less prone to 
hydrolysis. 

One would have been motivated to make the fluorescent dye with the maleimide reactive 
group in order to make a fluorescent dye that is more stable (e.g. a longer shelf life) that is less 
prone to hydrolysis and is more selective towards sulfhydryl groups. 

One would have a reasonable expectation for success in making the compounds, as the 
core structure is well known in the art, supra, and the reactions to form the compound are taught 
in the art and the compounds of the prior art. For example, one could either react the succinyl 
ester of Zaheer with the primary amine of Chorev (compound VII), as Chorev teaches reaction of 
a succinyl ester with a primary amine and Zaheer teaches reaction of the succinyl ester with a 
variety of primary amine compounds, including ethanolamine, or one could react the compound 
of Achilefu with the maleimido ligand Chorev (compound V, or the generic structure) in the 
reaction of Achilefu (reaction of the hydroxyl and cyclic carbon with the attached CI (leaving 
group) to generate the ether linkage). 

With regards to the length of the alkyl chains, the MPEP states, "A prima facie case of 
obviousness may be made when chemical compounds have very close structural similarities and 
similar utilities. "An obviousness rejection based on similarity in chemical structure and function 
entails the motivation of one skilled in the art to make a claimed compound, in the expectation 
that compounds similar in structure will have similar properties." In re Payne, 606 F.2d 303, 
313, 203 USPQ 245, 254 (CCPA 1979). See In re Papesch, 315 F.2d 381, 137 USPQ 43 (CCPA 
1963) and/* re Dillon, 919 F.2d 688, 16 USPQ2d 1897 (Fed. Cir. 1991)." See MPEP § 2144.09. 
In the instant case, Achilefu teaches ethyl to butyl chain lengths in the core structure, Flanagan 
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teaches propyl, and Zaheer teaches butyl. One would have been motivated to make the 
compounds with varying alkyl chain lengths with the expectation that the compounds having 
close structural similarities, sharing a core structure, and all having the same function as 
fluorescent dyes, would have similar properties. Furthermore, the compounds taught in the art 
and those which are instantly claimed are closely related such that one would have been 
motivated to make the instantly claimed compounds with the expectation that they would have 
similar properties. 

From the teachings of the references, it is apparent that one of ordinary skill in the art 
would have had a reasonable expectation of success in producing the claimed invention. 
Therefore, the invention as a whole was prima facie obvious to one of ordinary skill in the art at 
the time the invention was made, as evidenced by the references, especially in the absence of 
evidence to the contrary. 

Allowable Subject Matter 

Claims 6, 7, 9, 10, 12 and 13 would be allowable if the rejection of the claims under 35 
USC § 1 12, 2 nd paragraph, were overcome and the claims were rewritten in independent form. 

The following is a statement of reasons for the indication of allowable subject matter: 
The closest prior art, Zaheer, supra, does not teach or suggest, alone or in combination with the 
art of record, the compounds of claims 6, 7, 9, 10, 12 or 13, or their salts, or their solvates. 
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Conclusion 



Currently, NO CLAIMS ARE ALLOWED. 

The prior art made of record on the attached PTO-892 and not relied upon in any 
rejection is considered pertinent to applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew D. Kosar whose telephone number is (571)272-0913. 
The examiner can normally be reached on Monday - Friday 8am-430pm. 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bruce Campell can be reached on (571)272-0974. The fax phone number for the 
organization where this application or proceeding is assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Andrew D. Kosar, Ph.D. 
Art Unit 1654 




